INTRODUCTION
Differential equations of the form y' =f(t,y,y') where f is not necessarily linear in its arguments represent certain physical phenomena and have been known by mathematicians for quite a long time. The well-known Clairut's and Chrystal's equations fall into this category [3] . A few authors, notably E.L. Ince [4] , H.T. Davis [3] et.al., have given some methods for finding solutions of equations of the above type. In fact, these methods are best described as follows.
If there exists (to,Yo) such that the equation y' =f(t,y,y') can be solved for y' as a single-valued function of (t,y) in a neighborhood of (to,Yo), say y'= g(t,y), then the solution of the initial value problem (IVP) y'= g(t,y), y(t o) = Yo, if it exists, is also a solution of the original equation y' =f(t,y,y') (and satisfies the initial condition y(to) = Yo). Or, if there exists (to,Yo), such that the equation y' =f(t,y,y') can be solved for y' as a multi-valued function of (t,y) in a neighborhood of (to,Yo), then a (nonunique) solution of the IVP y' = f(t,y,y'), y(t o) = Yo is given by a certain (not necessarily convergent) infinite series. For other cases, to the authors' knowledge, there does not seem to be any method for proving the existence of a solution of the above problem.
One obvious reason why there does not exist a fairly general existence theory for solutions of equations of the above type is that the nonstandard IVP y' =f(t,y,y'), Y(to) = Yo does not permit an equivalent integral equation representation, whereas the IVP y'= g(t,y), y(t o) = Yo does so. Hence our aim here is to present a systematic study of solutions of the nonstandard IVP mentioned above. First In section 2, we shall prove the continuous dependence of the solution of IVP (1) on initial conditions (t0,Y0), and on functions f(t,y,y'). Also, under continuity, uniform boundedness and Lipschitz conditions on f (forf defined on R x C2), we shall establish a global existence result for the solution of IVP (1) . In section 3, by way of illustration, we shall prove the local existence of a unique solution of a concrete NSTD IVP. 1 . EQUIVALENCE OF THE NONSTANDARD IVP (1) AND FUNCTIONAL EQUATION (2) , AND THE LOCAL EXISTENCE AND UNIQUENESS THEOREM
The following lemmas establish the equivalence of the NSTD IVP (1) and functional equation (2) . Proof: Suppose that IVP (1) has a solution y. Then by definition 1, there exists an interval I containing the point 'to' such that y(t) is continuously differentiable (scalar-valued function) for t I, y(to)= Yo, (t,y(t),y'(t)) D for all t e I, and such that y'(t) =f(t,y(t),y'(t)) holds good for all t I. Define z(t)= y'(t), for t I. Then, clearly, z(t) is a continuous scalar-valued function defined for t I, t o I, (t, yo.+ z(s)ds z(t)) = (t, y(t), y'(t)) D for all t e I, and z(t) = f (t, yo.+ z(s)ds, z(t)) holds good for all t I. Therefore, by definition 2, z(t) is a solution of equation (2) .
Conversely, suppose that equation (2) possible, let z(t) = z2(t) for all t e I. Then y'(t) y'2(t) = 0 for all t I, which upon integration implies that y(t) y2(t) = k, a constant, for all t e I, and taking t = to, we get that y(to) yg(to) = Yo Yo = 0 = k. Hence y(t) = yg(t) for all t I, which is a contradiction. Therefore, z z 2 and by lemma 1 we get that z and z 2 are two distinct solutions of equation (2) .
Conversely, suppose that z z 2 are two distinct solutions of equation (2) existing on a common interval containing 'to'. Define to yi(t) =Y0 + f zi(s)ds, i = 1,2.
We claim that Yl Y2. For, if possible, let yl(t) = y2(t) for all t I. Then by the fundamental theorem of integral calculus we get that z(t) = z2(t) for all t I, which is a contradiction. Therefore y y2 and by lemma 1 we get that y and Y2 are two distinct solutions of IVP (1) . This completes the proof.
The following corollary follows immediately from lemmas 1 and 2. Thus for every t I, the triplet (t,y(t),z(t)) D. Now define a map F: M C(/) by (Fz)(t) =f(t,y 0 + z(s)ds, z(t)), t e I. Suppose that f is also defined on D and satisfies conditions (i) -(iii) on D. Let y be the unique solution of the IVP y" =f(t,y,y'), y(to) = y existing on the interval (to [3, 
(by theorem 2). This completes the proof. ii') lg(t,y,)l < c for all (t,y,) D, iii') Ig(t,y, zl) g(t,y 2, z2)l < k31Y y21 + k41z z21, for all (t,y, z), (t,y 2, z2) D where k 3 > 0 and 0 <_ k4 < 1 are constants, and iv) (t,y,) g(t,y,)l <_ 0 for all (t,y,) DcD where 0 >_ 0 is a constant.
Let y be the unique solution of the IVP y'; g(t,y,y'), y(t) y existing on the interval (t ?, t +-, here-13 rain (, blc, a). Let r/--min(,. F, ther, assume that Ito t'ol < rl. Let q--max(to-rl, t'-rl) and r = min(to + rl, t' + rl). Clearly, t o and t" o ( r, r ), and both y and y exist on the interval ( r, r ). Proof: Let q = y' and q = y'. Then (t ) =f(t,y 0 + (s) ds, (t )) and t qJ2(t ) = g(t,y( + qJ2(S) ds, 2(t )) for all t ( r, r 2 ). Now for ( r, r 2 ), we have that It tol < a, I(t )1 _< c_< c, and 
